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IN THE CLAIMS 
Please amend the claims as follows. 



1 1 ' (currenU * amended ) V* cooling apparatus for removing heat from at least one heat 

2 generating component, said cooling apparatus comprising: 

3 a low profile metal unitary member comprised of one piece of metal, said low profile 

4 unitary member having a first exterioA surface adapted for receiving heat from the at least one heat 

5 generating component and having a plurality of micro tubes formed of said one piece of metal having 

6 a flattened heat transfer surface, said lcta profile metal unitary member having a micro tube inlet 

7 comprised of said one piece of metal and\a micro tube outlet comprised of said one piece of metal, 

8 said low profile metal unitary member providing an entirely metallic thermal path for conducting heat 

9 from said first exterior surface to a heat trarisfer fluid contained within said plurality of micro tubes, 

10 said plurality of micro tubes being formed alohg an axis relative to said low profile unitary member 

11 an inlet tube; 

10 3<f> * \ 

12 an fiayitied inlet end cap interconntecting the micro tube inlets in fluid communication 



13 and connecting the micro tube inlets in fluid communication with said inlet tube; 

14 an outlet tube, 

15 an caviled outlet end cap intercoftnecting the micro tube outlets in fluid 

1 6 communication and connecting the micro tube outlet in fluid communication with said outlet tube; 

17 said low piufllc metal miimy munbei beiilfe aealed by a first s t ,al and - a s e tAJiid se al 

18 f or ouclojiiig Noid l o w piuflk metal unitai y muubm, hoij fiis^ealbdiig fuimal at said iiilq uid up, 
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1 l ) y Nf aid MWud * *> d kcing foimul dl AalJ uullei end cap, said first s e al forming afiit,l bcal length and said 

W \ 
™ second seal forming a s eco nd s e a l l a nglli ; 



20 
21 
22 
23 
24 
25 
26 
27 



each of said plurality\of microtubes being fluidly connected to adjacent and non- 
adjacent microtubes via said inlet endlcap and said outlet end cap; 

means for circulating said heat transfer fluid through said inlet tube, said inlet end cap, 
the plurality of micro tubes of said low profile metal unitary member, said outlet end cap, and said 
outlet tube in a manner such that said fl uid is injected into and ejected from said low profile unitary 
member parallel to said axis of said microVtubea: and 

means for removing heat from said heat transfer fluid. 



2. (canceled) 



1 3 . (previously amended) The cooling apparatus of claim 2, wherein said member is in thermal 

2 contact with the at least one heat generating component, and said member is further in direct contact 

3 with said heat transfer fluid. 

1 4. (previously amended) The cooling appara^tus of claim 2, wherein said low profile metal 

2 member is plated on an exterior surface with a metal material. 



1 5. (previously amended) The cooling apparatus okclaim 1, further comprising at least one 

2 thermoelectric cooling unit disposed between the at least onfe heat generating component and said 
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3 first exterior surface. 

^ A 

1 Y 6 - (previously\ainended) The cooling apparatus of claim 1, wherein said low profile metal 

2 member further comprises a plurality of fins on a second exterior surfece opposite said first exterior 

3 surface adapted for receiving heat. 

1 7. (previously amended) The cooling apparatus of claim 1, wherein said low profile metal 

2 member further comprises a plurality of fins or grooves on an interior surface of each of said plurality 
. 3 of micro tubes. \ 

$ : \ 

1 8. (currently amended) A codhng apparatus for removing heat from at least one heat 

2 generating component, said cooling apparatus comprising: 

3 a low profile unitary member having a flattened exterior extrusion surface adapted for 

4 receiving heat from the at least one heat generating component and a plurality of micro tubes with 

5 a micro tube inlet and a micro tube outlet, said plurality of micro tubes being formed along an axis 

6 relative to said low profile unitary member, \ 

7 7 1 at least one fin on m interior surface ieast one of said plurality of micro tubes; 
& pninifft tube; \ 

9 aagagHied inlet end cao interconnecting the Aicro t ube inlets in fluid communication 

10 and connect ing the micro tube inlets in fluid communication vrtth said inlet tube; 
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a cavitied outlet end cap interconnecting the micro tube outlets in fluid communication 
and ejecting the micro tube outlet i n fluid communication with said outlet tube; 

means for circulating a heat transfer fluid through said plurality of micro tubes of said 
low profile member in a mannet such that said fluid is injected into said low profile unitary member 
and ejected from said member parallel to the axis of said micro tubes; and 
means for removing heat from said heat transfer fluid. 



1 9. (original) The cooling Apparatus of claim 8, wherein each of said micro tubes are 

<^ 2 substantially rectangular in shape. 



1 1 0. (previously amended) The coaling apparatus of claim 8, wherein said low profile member 

2 is formed of a metal material. 

1 11. (previously amended) The cooling\apparatus of claim 10, wherein said metal material is 

2 in thermal contact with the at least one heat generating component, and said metal material is further 

3 in direct contact with said heat transfer fluid. 

1 12, (previously amended) The cooling apparatuV of claim 8, further comprising at least one 

2 thermoelectric cooling unit disposed between the at least \ne heat generating component and said 

3 first exterior extrusion surface. 
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/^5/l3. (previously amended) The cooling apparatus of claim 8, wherein said low profile 
sion further comprises at least one fin on an interior surface of each of said plurality of micro 
tubes. 



14.-20. (canceled) 



1 
2 



5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 



21. (currently amended) Alcooling apparatus for removing heat from at least one heat 
generating component, said cooling apparatus comprising: 

a low profile metal urifary member comprised of one piece of metal having a first 
exterior extrusion surface adapted for receiving heat from the at least one heat generating component 
and a plurality of micro tubes with a micro\tube inlet comprised of said one piece of metal and a micro 
tube outlet comprised of said one piece of metal, said plurality of micro tubes being formed along an 
axis relative to said low profile unitary memoer, said low profile metal unitary member providing an 
entirely metallic thermal path for conducting neat from said first exterior extrusion surface to a heat 
transfer fluid contained within said plurality of Ipicro tubes, said member having a profile of less than 
approximately 0. 1 inches; 

an £gY!tied inlet end cap interconnecting the micro tube inlets in fluid communication; 

an cavitied outlet end cap interconnecting the micro tube outlets in fluid 
communication; 

said low profile metal uiiitaij memb e rfoeing seal e d by a firs t seal and a sec o nd seal 

for encl o s in g said lo w pr o file m e tal unitary membci , Mid first seal being f o rm e d a t said inl e t end cap. 
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s aid second seal being fo r med atteaid outl e l cud cap, said first seal forming a first seal length and said 

%y \ 
17 / s e c o nd seal fo r ming a second seall e ngll i? 



18 
19 
20 
21 
22 
23 
24 



each of said plurality of micro tubes being fluidly connected to adjacent and non- 
adjacent micro tubes via said inlet end cap and said outlet end cap; 

means for circulating skid heat transfer fluid through said inlet end cap, the plurality 
of micro tubes of said low profile extrusion and said outlet end cap in a manner such that said fluid 
is injected into said low profile unitary mfember and ejected from said member parallel to the axis of 
said micro tubes; and 

means for removing heat fr^m said heat transfer fluid. 



1 22. (previously amended) The coolinA apparatus according to claim 21 wherein: 

2 said cooling apparatus is aflfce^ to a printed circuit board for cooling the heat 

3 generating component. 

1 23. (previously amended) The cooling apparatus according to claim 1 wherein: 

2 said cooling apparatus is affixed to a\printed circuit board for cooling the heat 

3 generating component. 



1 24. (previously amended) The cooling apparatus according to claim 8 wherein: 

2 said cooling apparatus is affixed to a printed^ circuit board for cooling the heat 

3 generating component. 
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1 fyjy 25; (original) The cooling apparatus according to claim 1, wherein each of said micro tubes 

2 i4ie polygonal in cross section. \ 

1 26. (original) The coolinriapparatus according to claim 1, wherein each of said micro tubes 

2 are substantially square in cross secuon. 

1 27. (original) The cooling apparatus according to claim 8, wherein said micro tubes are 

>^v. 2 polygonal in cross section. \ 

1 28. (original) The cooling apparatus according to claim 8, wherein said micro tubes are 

2 substantially square in cross section. \ 

1 29. (original) The cooling apparatus according to claim 21, wherein said micro tubes are 

2 polygonal in cross section. \ 

1 30. (original) The cooling apparatus according to claim 1, wherein said micro tubes are 

2 substantially square in cross section. \ 

1 31. (original) The cooling apparatus according to claim 21, wherein said micro tubes are 

2 substantially square in cross section. \ 
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1 ^V s ^y^ 2 ' ^ origina ^ 1116 ^P 1 ^ apparatus according to claim 1 wherein: 

2 / said member hak a profile of approximately 0. 1 inches. 



1 
2 



33. (original) The cooling apparatus according to claim 8 wherein; 
said member has a profile of approximately 0.05 inches. 



1 34, (original) The cooling apparatus according to claim 1, wherein said micro tubes have a 

2 diameter of between approximately .0625 iriphes and 0.5 inches. 

1 35. (original) The cooling apparatus a<kording to claim 8, wherein said micro tubes have a 

2 diameter of between approximately .0625 inchesWd 0.5 inches. 



1 36, (original) The cooling apparatus accor^ng to claim 21, wherein said micro tubes have 

2 a diameter of between approximately .0625 inches anq 0.5 inches. 

1 37. (original) The cooling apparatus according\jo claim 21, wherein said low profile is 

2 approximately 0.05 inches. 



1 
2 



38. (original) The cooling apparatus according to claim\21 further comprising: 

at least one fin on an interior surfece of each of said plurality of micro tubes. 
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No new matter has been added. 
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